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Abstract: 

•\ 

This invention provides raw material compounds for use in CVD which contain 
organic ruthenium compounds as a main ingredient, the organic ruthenium compounds 

having two [3 -diketones plus one diene, one diamine or two organic ligands which are 
coordinated with ruthenium. In this invention, the vapor pressures of the organic ruthenium 
compounds are made preferable by specifying the number of the carbon atoms contained in 

the above P -diketones and the types of the above diene etc. 
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(74) chei°] *maei 



(54) CVD§ ^g^l m ^Bh 5E= ^EIh «BgH»g|Si Sm?lg gstgg 

s wss, s?i*hih t^ii ^^25 ofe cvDg a-a-soii siCHAi , mimm 2;h^j p-cmi 



CVD, ipEile, g!7|2f 



a+CHf Of PCI 



& mas cvo aoii °\n se= ^eiih aw* astro aewi 201a. 

5 EH OIL DRAM, FERAM S3 BJEH QUWI^SJ >^*1^*H£^A1 ^Eils =Eils Sl-tmOl ^£E|H 
HQ. OIS, QIM .aS^UWt! 1 ^BJ 271^ ^201 Al^m [Oi^OIH, Dll^CH DRAM OUI^ 

UHAIE12] ^^I^^S KHSSA12J 0|gO| 2SEI01 SJH, H H^EtrOil H71! 7l01Sf 4= SJ^ 
EIH HQ. 3EIH ^Eils, t^M Q|«, Hm^^oj gAj*ll-S2| £H_K7 r 1 

mil sip-. 

*'H» EES ^Ei!H trim H*S|Sj »£»H23AI& J ±I&E1S'B- HM, SWIS- (Chemical Vapor 

Dopositiong: 0|oF ■ CVDBIGIEH1' *!Q.)0| AFgEI^ S^^l- SQ. 01^, CVDSCHi 2|©r9 

Bi^sh^PF gi^i qisQia, ati- iHStfsiMo»in*s")?h ^niEin^2F u\mtio\ ^^zm rasoio-. 

SAi, EFg ^I^S UEH.HGHXIS UI±(01IH AIM^SIEHIIOliy )«E|&0I AfgEIH SID. 01 S^I^Eils S- 

ui^(Ai»saEiaoiy)^Eifi2i 2i\\2\ Ansaoasf asi-si ^» ass 2101a. 
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C 2 H 5 



R u 




C 2 H s 



01 UI^(MilAISSSEiaWIW)^EO»S, 'SSS^S g-gOiAi 20IH5 ^5201 ££ 

*L S^ISTOI IBS08 3J|3Es#0| 20101 A| CVD 330IQ. 

ML 515011^ ?3133^M2J T^joj o S0 |goj 33014, CVD m^Oi ?m M £ 

EIAK3IM( recycle)?!^ £S0! 2MEI01 3 2^0i!£ A|-g0| My S&3i*a 2i^£g OIBJg 

si i ml sarae 291 B^ag. 01200 Diara, ui^(oi«Ai«£SBaoiy)9Ei«s §?i 
2foi M- bsjsss ersaoi ^siopi fflisofl, 01 oieig tftii ml sh?* Him^ som/4 &■ 

& '^BOil Site sg^ei EJAH3IS0I 7fe§Kl. 

3BQL ttt^a^M 2iCHAJ = , □ ££2] UTS, ^EH(iaorphoiogy)2| gffi: CM^UI- SfiWQSL 0W2I- IT 
01 7I5K&2J ||«r3E «a*H>. OPIAL Bffifll PHWI^SJ ?I52:£A1£ SiGU £E£ SiOb^OI Ah§£|~ 
3?^ SCTSL HI£(MHA|«£SEraOIW)9ElftOI ^3EE1^ ^Efe s i ffcM CHti" 3*TS0I 

hijs^ emion si— s&7i- 20- . nein, 01 saoi ssh m ~ cvdqii sjtr soil ^eeium 

2|« Ru *j2o}~ gfS* SJSKH 2KISL 01^ S^^SJ S7K Sltl^l WSWL CVO 

HfflAL 01 g^rSM Qitf fi^W iofE^, 2 EH 83| ^EOs SttJWL UEJ- 

LHCHAl^ eE|^(p-P?ilMLflO|M)^E11^0|Q(OI S^#SJ ^AflOi! Stffl Ai ~ 8I£**I37II 2000-2 1 27442 
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*L2 




R 3 R'£, ^ M2J Aj£ ttlPIg UEK3CK) 

^y^'^SSF^ftF^L^S'f ^ ^ p -g « f«g hh « ai a 501 xi a-, xishu site ^smaisj 

#EH7h ifEW, aFB-gHf H*ijHl shtfgOl 2JH, £-£0ilA1 USSI ffltfgOO SffllAIS £71 g OH Oil 

Qjtt ,f *2 IBB 01, SOHM S«JAI?IHS« CVD » 4 XCH, 01 g^OilE CVD SSSA1 

2] Q!£7|-~£0I 2iQH HEIH 01 p -C|30£L|Q| M)#EilsDti HJSfi ^Eiis 

e. s\qm am m*tgo\ **»a, 01 soi ^ai 7ichei£ aumoia. 

e gr9OTH 2J*ra, ^SOilAi *JS||#EH§ UEH.H- p-CmiSLHOIM)^EDs(R < 0| Oil 

S7IOII2, K?[ ¥3712! ^^(2,4^EFQjS>L1IO|^)!?EflsQIU, Ml QHS7IQII2, k7f 0l£^S7|°i e 

oi Lmn, sis *s*pi 9|«iai& «™isai2j y\S ssl 4? v "«fl5j ™cT .nan a nof J 
a. a [fflsofl chsssi gg;^§ afsskm e^ass tsti— §<=>ou sichai^, se^si ^shoi 

7} 5S*IO. p-CI^MUIOIM^Ell&g EH^ 7ISWAI2I e*s»BS, CHSfS^HW CHSV 4= 



tu. i— r ■ 



s». am Hhsu- soi situ ssisi^ s^sohais: afbeiji y aksg oisfs I?£g2j ssis* 
2 ' 3^i?o S^p^slcf " 21 il ^ 71 ' crew, oi »&>gg a«» ^ xns s^m 

§?J' ,?JL? # S£ (J 3 h euoim )*b & snmoi wiais, ?m gonon ««ai?ihsj« cvd as 

^Aj AHSfi* 4* 2iD£ XlQEE. Ha^EHS! 3l£ 3AKNM H£j§}-9 BMEAI blB^t!" 2£ OHJCh 

^aofl gtsAis! mm a^tfe 2^ gssAfe see- §?7h sct misoia. 

grew, Ma^(g-a?«MLioiM)^ai§fS, n«rgn s^km- oiss swaer, s^iasj n^o« 




o\Ete! imm nmzw zm, s sstiss, cvo son soiai a§2i nm\ °itm 
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mot, ^i^^oiiAi gsamM mm, tm e# ais ^sni • smAia at^ss 

01 2f If£ CVDg^ §§08 SlOiAL ?a§^ «3830l SJOiAi^, CH^mS 2?H2) 01^0) 
3Q. 1 I BTH^, 2!#!Hi0ld OIME §aX|~DL ^Elle l§tij£] *S 

SSSOIQ. 0! SSOilAi- ^^Bi2J 2? gmm SH, 7|5f^0ij STS ^EiiS§g*«OI §X8( 

*£)*H3t, 7IB#«IAi 22^= 201 Ch 

3EIH, ^^5Aj2j 5 SOI 2£> 01 Sil le^KS^^IS")^ Qg EMOIQ, 0! EMWAi 

= M lE^IMAi IT^**" 1§*«2J ^QH^gOi! 2^8 Sg^SJ ^oi^gS #2<5hll, Ol^Oil 2m &T^5J 
2^01 ^2»Q. 



opiai, b irsx^, ^is-Dii iwtt mn&z ?a iewmai a«m£ mmn^i ^, 7is-§ ^« 
a iswhai 7ib#isf sass ?f£ sssng mo swi ^ as s«»s gjgg 201 




X= 21S STOK&O. & I^AFSCHI 01 Ru-Oltttil 2J$fl XII 7ie£>HHIAi £22^ g§ 

*»0| ^M^SITOI £!£H?EllsCHJ SEHS *!#EIII, 01 £SK?BIS<M SAftf 2§*S2J g£fg 

01 ^ioi g*r^s w#Ai9ia 2010. 

OI^SJ HITS HHr££, 8 i K SWIc *^ gSfSSTSg ?ltHA]£ S» LHM SSSfe £71 

EE mi3 awe! S?l2J0fl &t|A| 2 Sura, £XH?OI 5 SFSfgS S^ISfOI Elfe 3 
VOI 2iO. 01 DSN, MeiiO-C|3flMU0IM)^Efl&£l CH¥££, HI^(Oi!l All^SjEhUOiiy ) 

^tmn Hiiaera, md »w»oi a uHflXKn-aaissw 3?h raflom 2171 asm. m&m 2*02* 

3EHAi, S g'ST^SS OISSJ H^M bFe^tl- S^I^QIS IF4fgSAi^, 5EtTSfe UH^i 

^Hloh^ tf^SOi CHthOl ^M^Ch 3EIH, 3 p-P3il^^24 HH£I^M ^H, E 

^SOil SStJ ^1 12J SUTMS, «7I^EijH SSfgg ?Sg£g CVDg SgatJ-^OO 2401 

— i O 




Bm\ Stl" lil 221 S7IS^ S7I^£8h aFtflg 5-'2g£i£ 5fe CVDg a&SDil 2»CH 
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b si oil Bit a 324 Mt£M£> zJi^u is zmmm §fe cvog asassofl %io\ 

±L_ 5 



R12 



jR».12 




oisf iroi, & wsw mi 3ss2j s^i^a& trams, ^rsi g&rs aeioi sis asisw^ 




tfOI Si?l HflSOiL Oih: ^3 3tt*(N SICHAIE SWSOI 20I H^oFCK Oi£^£1, £ ITSOflAI 

p-a^ssoj jj^i r,, r,^ stipiqijq, 3^124 g-^sj t&m ±^ s*§si^ 32 
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m= 210IP-. 0121^, &±4= 3 01^013, 4»SDflA| °-^|^EHM £AI<^ 2101 tF^MOl EI7I [III 

SOIH, 5M £^3, gXUfOI §?I2H3| ^hAI?! OHSOIO. HEIH, OIS01I 2|fl|, 

M 2 S X-il 3°J ^HlsI^gOil SJCHAi^, ftE] &£^a|. R,2j &±4=E| t^l^ 2~5£ sfe 201 Q. 

4 

±t}, oi p-asness, aaoi RtiF R=^h be iriPiej 3, saoi, hibis*2i p-p^ssei- 201 
md hkotno. uidisvsi p-cihswi- wwa ^01 asanas sxbppi- so- soi»pi 

IBEOID. 

nan, oi^raf 52!0ii urn, s itsoaai us^t!- p-ci^esa ^aoiSAia, z-MMias, 5- 

D81-2,4-«|A!-CIS, 2,4-S&P£, 5-0lil-2,4-tU&P£, 6-lM 1-2, 4-^1 &PS H 2,4-^BCISfi 5 4 
21Q. 0I21M SOIIAJE, Sia^SS £AI±HM ?f£ ^£Ej p HH £1*? 

2101, SJISTOI feTII WISOII HFlf^P. [Q-EhAI £?IW 5NAI HF»3|«' 2S, 5-0111-2,4-*! 
dCIS, 5-M S -2*4-^1 SCI S ffi 6-01ll-2,4^y&P£OIP, 

»h, a a^oii at* £7ii?E-iiH m*m= zra hhej crap, ciaras-* uh uhsiai-m 01 S9 

u}^ 21 Oil 2J*H, £ BT3H 5MJ" S?I^EJI§ fhtMS SjlSTOI CVD . SSSAI 

0|7|A|, °i! 38 1 f^MOilAi MWtt£ □ A^SS CI»felH SJS El Al gfH HSISSF PS! 

DIG EE SP. HEIH, P2!l*= 2?HE| 2§§tm iWIEh 0I21S2] 2S3t!2!- 7IEI2K *a&2|. dl 
£2j 71EI2I-H) Slt»2| «^oi-g^Q|j gva ~q. g i- h S»S011 SJol-a, 01 ClSfftSI 2JH^ 2 

SatKJ 2IEPI- XIUxlTIl 3^011 = P2SS2| HH?I?F 437IAI SKI, XlUflfll 1^3 HH*I= «K3EE 

tmm^i s^ei-ssoi s§i-*j-ck esk oi hh?i aaisfe axreroi' Him** ^ ^01 m»5i«Kk p-p 
^iiE^ej s^ai- ir 01, ^af^oi sis m\ s^isra ^\ ^ lih^oip. hehai oisit!- 

S Ha^FS, H^'^HH^I P2!I^^Ai^ K5-AIM^^E!-P2!, ka^Pa! S! 1 ,4-AIM^AHl|?i!g S 
^ 2iP. 

QSWL n 2 ^71 tfe»S°J HH^IXHg! PO^WSAl^, -g^^h^l ^A^DI sjs i20| gQ, HEI 

n p^, xii i snwjzi- ZAmn, m$m= ?\e\9} d?i£2i tiei2F2j 

S71I0II BJ^H 5l-tJ-S2J «^°]-g^oi a°siQ. OI^^EI PO|-E]^°J xi.^l &IPIOI 

2-801 sp. a Bin oi a 2 shimoiiai hh^Ioi-^ p-ora-ssAi Hh^ti- 2= 

N, N, N ' , N ' -Ell "E BHM 1 WIS QQOhBIOIQ-. 

HEIH gaQIIAI^, Till 3 IlsJ-SSAI, 2^H2j °7| HH^IWg bH^mfe 21 M WAIti-P. 3E|H, 01 ^71 HH 
?IAh^ 22£SAi= HH^IWSAI SW^OI 3^ 2L ^EilsOil CHuhOI 1^ 01 S*j- 2101 P. 

^a^^s^ eais, die, uii a ?^y§ o)^ t[Lm uiesisio. atr/ai- s^i hh?i»si ^ 
ioii^ai^ saas wiaa, ^^^a, 2-011 i^n 21, ^si ^ 2,4-^bci^ol oi-ej^^ai^, mbi mi 

10f:SJ a MEIHHOraOL 3EIH LIMl^AI^, OlAHUIB S OBiSUiif S 4^ SICK 

PgtHL SaOII S^I^Eils tf&SSJ Xll^^Oil 5^101 £S*j-p. £ g-^WI S.^ S^I#Eil& 

^EteOII 2g^ HH21AFS HH^FOI OI^CH^l 212JL1L ZL fllS^^At^ PM 27hA|2| ^ 

SOI sip. 

HI Hl^as, tHJ-glh Paitl-ti-M, POEItl-^M 9J-gA|?|, ^E1I&P2! tms Bm 

liui-oi oi2iM oi s^i-oai- p-p?ii^ mt^mm &ttmw 

gfffiOIP. 01 i>^g, HI 1 »&S(P2!«7|- Hlffl*!- Sffi-S)2| BISM SjSWfCK MIS EH. fi 3 S Oil 

m i ^7i^E-o& tmwz\ oi-ua Hi^(5-oiii-2,4-^.^ci^LiiorM)(ka^pe!i ms^l 

R,==Sg7l)2| SliWa^SAIS, ?EH& »^g(35^E||fe ia^Cl^i ^7|gDHg0IIA1 

«^A|^ 25h ^Myp?Li^EilsM Hl^l-Ol, 0I21# S^SIIS W. DE\H OI StF kayPSI^EiFfelih 
S-mW -2 A^ttQZm S.^A|?|^ 21 Oil °\tm U\± (5-0111-2, 4-*| ^P^L1IO|M)(biMyP^)^EI|^# 

^ 2jp-. 

Xil 22J Tcll^a-Bg, ^Eil^tFti-M^ p-D3|«ffltafi -BJ-gAia ME|^( p -Lmi£L1|0|E)-E||Sa MS. 

mo\ 0121M *>ii, oi 37x-ii2h p^^tM, poi-si ti-#M mm m§M?\ zmwm 
ar^ofe sa : oio. oi ^g^, ^ s g 2 swgcpoi-sis^HHW&'aa-B) a a 3»t!-s(27H2) °?i 
HH«w?i- HH^iti- ti-tJ-M)^ asoi"sitt*i&. mam, h ^sbj si. 221= s?whis si-mbj ui-u°i hi 

^(5-ffllB-2 J 4-^tfpauiO|E)(N,N,N%N , -BrmaiH^ Oill^l, R=- SSg^L 

Ri-Rii-mis7i)2i a^areissAife, ^2, ^Et^ t^#oa^Eii^ §)i 5-0111 -2, witfasi 

MAI &gAI?IS 31011 £|SH ME|.i(S^*-2,4-«tfCiaUIOIS)«HlM S^fflSAI MS^Q. HEIH 01 

a^aai- N,N;N , ,N , -EHMEnmsoiia--a!Poi-s!a ^ai?i~ 21011 2|«hm 

HI ^ (5-D1I ^ -2, 4-*li ^dl^UI Q| M ) (N, N, N " , N ' -Ell MEMHI^ CHI ^ ?ij Ql OhEl )^Eil s» *£tt ^\ 2iQ. 

0hAI°»-S^ S ySOll °7|^E1Ih thtj-MM ^SSHS uh^ GVDg a^S Sjg^ ^^££^011 
^hoKAi ^Sti-P. 01 ^^a^U K B^^A1^/?IB^£S^ lSJ-^2! CVO^HI- Sdh. fi^EH> aSfhg"M# 
^ItFohd ^mtH, 0I21S ^IS^OilAI ^aBA|?|^ 21011 ^EIIb ^Eiis thtfil 

^»ai?i-^ aoip-. 

oi sgatf#^i *m m = , ^ ^ °^i=Eiis if^m^ #shai ^i^i^eh^ ^ si^i im 

°01L ^I^Eiis fFtmi ^2 ^FSnW J\t.m~: ^0|E|-E ^A|°^. ^Sti gDHCHI B ^SOll a*]- 

°^i^E-ii^t^m g^Ai?i, oi Jtmtm ymmmts. mm. ^ai-ei ^dh^ai^, dii^ 

E^, §j^2J 7151-^^, S^g^lOil SSM ^S*hSAI MSS(bubl l-ng)«fe ^IK Sg§^l 

oil T^s-a 7iipisMi 7VM7\mt= ^01 si^a, a sse] atms oi^ ^ej s^efs 
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ai^j £!mm ytrntYz bo~i5o*cm aoi hi-u^ui-p-. 

£E£h ?|»E|CH 7ISSaOfl £Jg£XH So|A|3|£ gfSOil Sffl AI = ^^>l #§E| = OK-I 

H, S CVDg, SEEDI- CVDB m Oih: ^2|.»£|£ il'Sff SP-. ^uL g CVDg^ g-flX ZMD|*|- 

CK SJ-E, 01 71 AI 21 3?IB§E0fl £hofO| = , 25O~400'c0i|Ai itt»S £oU\3\^ 201 HH^mQ. 

EE*!-, 01 GVD 53(HAI£ LHS B2«fl7|3 *h£ 201 »B5|*tQ. e!*7l LHM BSttKM °^JHI 

^H3HbijE!A|(^}-Em^)M gf£th 3£M IT 2i7l HISOIO. 01 Hj-g7|LH gf^2J 
H^*!*]- = 10~50CPaOIEf. 



aSgj ^AI2J *!EH 

01 oL H BTSSI SSUtt ^AI^EHM gSttflh - 

1 1 £AI*?EH :a ^AISEHWIAI^ Ciaj^SAI 1,5-A|«S«|Era8!», ^HBSSAI 6-0111 -2, 4-tl&P 
UH «tr HI -i(6-D0 1-2, &P 2UWIS ) ( 1 , 5-AIS£^£hP ^ )^EHh§ XII 2XBXCI . 

3St|-^E1lH4=^M(RuCl 8 - nH,0)g =E0& S=QI 40.42g£M EIE^ §|f 5LBJ Ail Itl B1 M SE^HOfl gH, 

HEW 2700mL, 1 ,5-AISM^EI-EI?!! 182mLM Qi 7im»Lh HBIJ2 0I2M EH7ISM/J 8Aia Sh^tHL g 
CHS ir^SSS OlSmPI OtB». *!d^M All St!" § SfSfSiiol-aQ. 0I2CHI , 3^*112! 

2iK1,5-AllM^EhP°!!)^EilH 103. 6g# 'S2CK 0-SOIL 3 *K 1 /5-AIMM^EKll 21 )^Eil s IQOg, °^ 
&4JUMS 200g, CIMISSOI-DIE 2000mL, 6-0«H-2.4-«|'&QS 150g§ AilHiEiM MEh^BOil 

sn, i4o-c mi ai 1 Ai.zh ^haoraa. zleih oi «j-gg*m oiif-tj- oi^a ^khii/iox ^i.nmii 

711 (HI 2]oH ^goKDL ££HM1#S S.*S.m a-SJ-gPM t»o|-= 2011 emoi HI£(6-4MI-2,4-«|& 

□fiuraiMXhs-Ajas^EjasH^as 121. 6gg Eiiorao. 

1 2 ^'AltjEH. :a AltFEHH A1^, CIE-SSAI iMtfCKM. p -E|3i|se^AI 5-WB-2,4^*!!£!aS» w 
33 HI'S *S«.(*EIIS ??2S 40.42g), Dil&§ 2700mL, JfcMHEIS! 1 65mL* AilfflBHM MEF^BCHI S 

QMOiL SfKiSy-PSim-lls 1O0g, ?^^U§1 200g, PIH115MQI-DIE 2000mL, 5-0111-2,4-^^ 
iBOgP gif 5L°J AilitlBiM ME^HOII ^H, 1 40*c CHI Ai 3 Al Zj- ^h^^hSEF. HEIH 01 ^§i°-!|i 

xii i-tfAi«EH» B7i, onhok* oi^m ^gsfi, ^Emm t5o^ 2011 ^4o hoi 

UI^(5-BB-2,4^flaaUI-0|E)(!nMWa.?!!-)*-EIS. 130..2gS Uliul-SEh 

M 3 ^AI^Eti :g ^AISEHtHIAI^, P2!WSAi iM^EI^M, p -E|?flE^SAl 6-lHll-2,4-^|@-psi HH 
HI^(6-0ill-2,4-^Ehp^ U |oiM)(kab h Pei!)^lH# Xllim^Ck 

M I^AI^EHSI- g-s m-^oil 2]^, 3S sF^Eils i^yP2!!# Oil&M LH Oil Ai ui-s A| ^^ 2 

^Xil°! StKirMfetieiD^EilH 95.0gg SS1EK EFMOil , S^(iS^EI2l )^E1ls IGOg, ?4^U§i 
200g, ElOilliMOmiE 2000mL, 6-0il 1-2, 4-S &PS 165g^ glf 5L2J Ail Hi El H ME^BOil ^H, 140 

chi ai 3AIZJ- ?mt^a. d.z\h oi aj§§?Hi j\\ mn, o\mm\ ^mmm* 

mm a-£r§ps ts^fe 20ii ej^hoi h i ^ ( 6-oii ^-2,4-^ ep 5: m 0 1 ^ ) ( ^ ^ ^ei ^ ) ^ gi h 133.69 

M 4 4'AI^EH :g fiAISEHOilAI^, □□ra'SSAl N, N, N ' , N ' -EilMEI-Dill Oil 1 ?!! El 0I-5J , p-Ei?ilB^Ai 5- 
Oil 1 -2,4-^1 4HII-S* UH SI*]" HI ^ (5-Oil 1 -2, 4-«S 6KI 2L10I S )(N,N,N',N'-Eil MEJ-Dil lOill & El 01-°] )*E1I 

3S5h^Ele ^tmm ^EilH ^Ol 80 . 1 5gO| EIE^ SS 5L5J AH Hi El i§ gE^HOil ^2, S 3500mL, 5- 
0ill-2,4-*!i^E|s 334. IgM E1 EH^I^OilAi 2AIZI- "SS^haD. 3E|H, OI20il E^4=^UMM 

330gM 2AIZJ" P o^EK ^DiS Sj-g^.g ££ffllIJ/10* ^^tl-LFMM ^^^^|0il ^JoH 

sm, si+wiiaa -ss^aiisi-oi m ei ^ ( s-mi i -2 , 4-^i >M-p 2 lji 0 1 ^ eii s ej ^ahi§ 285. 3ge ^2 

EK 

□SOL ME|^(5-mia-2 # 4-*!li+CiaL1IO|M)5E|IS 10Qg, N, N, N ' , N ' -EflMEHHIS Oil 1§3!E| 01-9 240g/0|-3 
250g, QillM 3000mL, W 500mLM 5L2J AilfflEHM #E|-±H0il ^H, ai»fl7l§0il Ai 24AI 2± EWth 
SEI-. 3EIH 01 e.h§aoHg 01 • £#0)11/10* ^^fl-UMM 4g°4l?1IOil 2\M ^#u|-01, £ 

#oiii## oi^m ^^HSDi-£3eniiiM mmn, p-ai t»3^ ^oii sjin-oi 

H I ^ ( 5-011 1 -2 , 4-*! 6TQ 2 L11 0 1 M ) ( N , N-ED M EHHI' 10il 1 SI" Ei 0151 )^Eils 89 . 6g# BSS ^ D . 

ft 5 aAIM. :j* fiA|«EH0ilA1^, 27H2J OfHiSUIii, p-Emi^SAi 2,4^S4KIS 

I HH'WtT HI^(2,4^>MC|SL1IO|M)P(OaiSUMl) = Eilfeg «I2*I2D. 

331h^E||H £Zmm ? : 0IS SfOI S0.15gO| EIS^ gir 5L°4 AIUHEIH SE^aOil ai, e 3500mL, 
2,4-^#E|S 297. 5gg P ^l-Ot , *CH?I£0U1 2Aia SSWSCh 3EIH, QI20H Bif^^ LI-MS 330g# 
?ttm 2AIZJ" □ S.^F2EK ^Oi3 ^SfE, g^2IIul-01 MEI^(2,4-^#EI2L1I 

0|M)?EHhH1 S)^11§ 285. 3g# S2EK 

3EIH, MEI^(2,4-ti|ArP2L1IOIM)^EII^ lOOg, OhHIMLIMS 220g, 0F3 250g, Oil&§ 300QnL, 1 
SOOmLM SS 5LB] AilfflEIM lE^HOil SiS^PI SOilAj 24AIZI EM^l^EK 3EIH 01 

M 4^-AI^EHE^ ^01, 0\2[ ■ ?|, ^^§101 ^^HMO^MnEHKIM g^m, P^ SSfSSl 



11-7 



^2003-0082909 

tsufe soil amroi uii(2.4-«iflaaLioiM)a(OhaBsuM«)^aa 9o.?g§ a^maa. 

cmoii, ass S7i ^asanas a 2, a 3^ai^eh(hi atr S7i*a& s^mwi ^«ai, sbs-ai 

*HM^(TG-DTA)t- tSoF^QF. ^£^E 5*c /m i nOii A1 0|-^£7| = §0j| Ai^ srap.. 

HEIH UliaSAI Ma^(2,4-^EI:Cia'L1IO|E)^aHlHI SfllAI TG-DTA 

H am-., a 2, a 34'A|*jEH0il ^tl S^WaS SUMS] 50% aSSEfe, 234-cOSP#-99%), 246 
•C(1MF8 97*)2'Q. 0I21CHI CHtJ" 012002! MEI ^ (2, 4-^EKII 2L11 01 M )^EII , SlfSE 273«C(36F3 
99X)2Q. OlS^^Ei, XI] 2, a 3 Al t! EH Oil 5K+ S7|^E-ils OWS, 7I»S£^ W^BlCPI- as 
101 2f5! 0 J 7|£K^a2)7h 3fe*IOS SI 8f 4* SICK 

Dll Oil , a 53 a 1-a 5^A|^EH0il Sth S?l?EI|g th^gg SSSt»- CVDBOil °J^H ^Ell^i a 
SSI-2Q. m?lM£* S0HSA1 ifll&S-M S^a^Sg S«A|3i, 01 5|»5|S 7|»A|5q 7-IS6HM 



S°-*!SE:0.5moi/L 

§ o -!jS^£:0 .05mL/min 

^ls|-s£:|90*c 

?H El 0) 7|£ : 01-2 5 (BOOsccm) 

l5bHgfq:133Pa(1torr) 
?IH--:S-iOj SIIQIIti 

3l5SE:31(rc 

£E, OlSOil EHtMdlSIOISAI, HI ^ ( 0111 AIMS SOEI-P Oil HO^a ^5 S3£§KM ?a&«Wa.2« t«oF2 

o. oi HunotioiiAi^, ggaittss.ei|(*£i-0Q%)* 7itF7is 7hs-*F= s^iss a^sraa- as 

aeSS^£:0 ? 005g/min 

7|t|-SE:l90*c 

3HEIO17|-^:O|-S5(200sccid) 

SHf3"S|:666Pa(5torr) 
7l5:Si(t 81-Oinj 

71 SSEs 250*0 

oim ^asoti 2chai=, ««a Ais-sioi $a.&4si* asir 212a. neju-t, h*t3* 

3SSI-7I Aj^f tStftCKOI^K HAIS 01 EKQ tCh). HAI41-S, i>°j «IO|3H2| 20cmx20cm 

2] S?IOfl TiEiS BmrnxEnunBl 3EIE# ^oHU^I 16CKOEIE), 7)71011 AIBEI = gj^EIIOI =M ■ 

°J ¥101 EilOIEM 3DH-2J ^EIIh^OI ^EI*HlE|E2i SOil ■ .2WI flmSD. 3 
S I Oil LHEfcatl. 





^aioi -t^Eia heie. ^ l 


a 1 «A|«EH 


0 


fll 2 ^AI^EH 


0 


M 3 £ Alt* EH 


2 


Xil 4 tfAISEH 


0 


3. 5 ^AI^EH 


1 


hi in oil 


35 



01 SAItjBj BilFS«E|", S «A|«EH£ as** S«»M °JoB Oihi 21 01 LI- 71 

B2i2i gsrsoi gat? soi "*a!aao. 

□Bill, Oil TG-OTA ^ I'AI^HJ ^Itm t^hS, B ^AISEHOil Sht!" ^7|=Eils . S7I2J" 

g^j i^oii sioiAi ^i^^oi cm "gsraoi ^tt- ^i^j xii^^7h 2iOi, cvdss 

sai ar^i H^3it!- soi waaach 
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0l^2h 301 B SSS CVO gOfl ?E|& Bfej- E= ^ESh tFtM *fl£o|7| 9\*i asats 

on bum. &sha aja^ffloj 21 § gas ohl oi3!0fi e?ttt zn\s\ mmy §§, swa. sFIS 

01 ?f23H3 §7I°J0| 5201 ElAI-OIMtHl CHS 7hfel? SSJ- OHJEh 71 SOU CH*^ 1^2 01 H>e>S 
S§ 4 SiCfe 231 7HIS^ S7| ?EB§ fitM* 333 3 °7I Hi kill ^1 

*]• Hj-^^ES^a JS5S.K3. 




(?£45. p-CIHSS2| flSPia R„ Ffc£ 1M7I0I3, Ft,, FUH1 Stifle &&4=2| Wife 3-50101, 
□ 2!SS ^351— ^717121 R,, R., ffe AIS 31£1CH 3E1M Sa*K3SI-£ SO.) 

^EHUt!!2! 2! It ^3.23 CVDg gjjg SJ-tJH . 

aw 3. s7i^ej§ a^gs sfs cvDg ae atmon sichai, g7i 87i^ais stew 
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Al 



Rio 




(72*15. p-CI3«»S2| »5?I2! ft, ft£ S1PIOIIL ft, RzOil 5ttfSI£ &4r^2J fc>7D~ 2-50101, 

□OhS!ff2J flStfiej Re, ft, ft, ft, fto, ft,£ ^± SE= STIPI01I2, 0IM2J tWI = 

2-801 Q.) 

S71M. XO 3*KH1 2JQIAJ, *Bi«HI flf£l3fe □Of5]g^ N.N.N'^N'-EflSaHHlOBiaaorae! £1 

^g^s ste cvdb as mam. 



Al 




(7££jg, p-P3|gS°l ft, ft^ BU^IOIjI, ft, (UNI 5*51 &4^2J tWIS 2-501 Dj, 

spihh^i^s! ft^ «as, ora, lies a ?ssy§ oi^ oboia.) 

§7^6. a -StMM SOiAi, ^ Ells Oil HH£IqI~ iai5!S OjjlgL 2"-WS=£SSS, ^S! qj 

i,«*Bcia ssi oi!z ama 2§ mg^s zve cvog gg mm. 

§7t*7. XII Bt^OB 210iAj, ^Hl&Oil HH?lofe OhSJg MEiDillOhEJ 3! MEIQillOfEl S3 CH^i oHJ- 
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8. Xfl 5%W\ 2iCH A|, ^EilsQil HHSIofe UMl^ OMIIgLIMS, OFHiSUSiS! 

mg^s ^ cvDg as tmm. t 

1FW 9. HI 1» LH XI a 01^ VOI SICHAL p-Q|?ilB = £ R,2|- Rr7h UICHS 

°j p-awese! §g^s cvds as aim, 

10. fll ^Ofl SiDiAL ^EilsOil HH^Io^ ZJW^ p-CRflSSfe 2,4r*S£faS, 5-mil-2,4-*»£!- 
□ 2, 2,4-H&QS, 5HHIS-2,4-H&QS S 6-0111 -2, 4-tjj&Q|£, E~ 2,4-^psoi |gog 

s^tf ii. m m lh xt 10& 5 ch^ ?t %m ?ixhs cvDg as SISSS Jltf-mDj ^is-^oii 4=£ 



ii -it; 
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